Antifungal susceptibility tests were performed for 38 Candida albicans strains isolated from oral cavities of 43 Uighurian AIDS patients. Results showed that six isolates were resistant to fluconazole; one showed low susceptibility. We attempted to examine these strains molecular-epidemiologically, but 25S rDNA genotyping was insufficient for their discrimination. To estimate whether the origins of resistant strains were identical, we developed a new combination method of C. albicans tandem repeating units （ALTS） /RFLP and micro-temperature gradient gel electrophoresis（μ-TGGE） . This new method was able to distinguish all seven strains. A suspected nosocomial infection was ruled out.
Introduction
The dimorphic yeast Candida albicans has been recognized as an increasingly important human pathogen, particularly in hosts who are immunocompromised by advanced age, immunosuppressive therapy, or HIV infection. Fluconazole-resistant oropharyngeal candidiasis is a rapidly growing problem among AIDS patients 1−4） . Because the number of AIDs patients has increased, Candida infection has also increased in Xinjiang（China） . The drug-resistance problem is severe. This study examined fluconazole-resistant C. albicans isolated from Uighurian AIDS patients epidemiologically. Several methods have been used to differentiate C. albicans isolates by genotyping for epidemiological purposes 5−9） . A PCR-based method using primers designed to span the region including the site of the transposable group I intron of the 25S rRNA gene（rDNA）was developed by McCullough et al.
5）
The method is useful for classifying C. albicans into four genotypes: A-D. Tested strains were genotyped using 25S rDNA genotyping 5） and C. albicans tandem repeating units（ALTS 10,11） ）/RFLP. Additionally, we developed a new method combining ALTS/RFLP and micro-temperature gradient gel electrophoresis（μ -TGGE） 12） for discrimination of C. albicans strains.
Materials and Methods

Fungal isolates
In all, 46 yeast isolates were obtained from oral cavities of 43 Uighurians（at a hospital in Xinjiang Uygur Autonomous Region）with AIDS. Identification of Candida species was done based on the colony color on CHROMagar TM （Kanto Chemical Co. Inc., Tokyo） , using the ID 32C API（bioMérieux Japan, Tokyo）system, by PCR targeted topoisomerase II gene 13） , and by ITS （primer pairs ITS1; 5'-TCCGTAGGTGAACCTGCGG and ITS4; 5'-TCCTCCGCTTATTGATATG）and D1D2 （primer pairs NL1; 5'-GCATATCAAGCGGAGGAAAAG and NL4; 5'-GGTCCGTGTTTCAAGACGG）sequenc-ing using the previous method 14） .
Genotyping
Fungal genomic DNA was extracted using "Dr GenTLE for yeast"（Takara Bio Inc., Shiga, Japan） . The 25S rDNA genotyping of C. albicans was conducted as described previously 5） . For strain discrimination, ALTS/RFLP was conducted as follows: The ALTS primers were PCSCF: 5'-GGG GCA TAG ATA GAC AAC GAT TAC（designated for this study）and PCSCR: 5'-CGC CTC TAT TGG TCG AGC AGT AGTC
11）
. The PCR conditions were the following: 95℃ incubation 3 min prior to 35 cycles of 94℃ for 15 sec, 60℃ for 10 sec, 72℃ for 30s and 72℃ for 5 min. After amplification, 8 μl of PCR products was digested using EcoR I（37℃ for 1 hr） . Then digestive products were characterized using 1.5% agarose gel electrophoresis.
We performed μ-TGGE using the procedure described by Tominaga
12）
. After digestion of ALTS products（the 5' end of the primer was labeled with Cy3 or Cy5 when necessary）with EcoR I; then samples were applied to 6% polyacrylamide gel（25 × 25 mm）con-taining 6.5 mol urea. The gel was set on the μ-TGGE apparatus（μ-TG; Taitec Co., Saitama, Japan） . Then TGGE was performed at 100 V for 12 min with a temperature gradient from 20-50℃, running perpendicular to the direction of electrophoresis. The gel was visualized directly using a fluorescence imager （FLA-7000; Fuji Photo Film Co. Ltd., Tokyo） .
Antifungal susceptibility
The minimum inhibitory concentrations（MICs）of antifungal agents against the tested strains were measured using microdilution methods of the Clinical Laboratory Standards Institute（CLSI） , M27-A2 Tokyo）containing lyophilized antifungals that were serially diluted two-fold were used according to the manufacturerʼ s instructions, with slight modifications. The amount of growth in a well containing the antifungal agent was compared with the amount of growth in an antifungal free growth control well. In addition, C. parapsilosis（ATCC 22019）and C. albicans （ATCC 90028）were used as controls. Isolates with MIC ＜ 8 μg/ml were regarded as susceptible to fluconazole; isolates with MIC ＞ 64 μg/ml were considered resistant.
Results and Discussion
Forty-six yeast isolates from 43 Uighurian AIDS patients were identified. Of those, 38 isolates were C. albicans, 4 were C. tropicalis, 2 were C. parapsilosis, 1 was C. glabrata, and 1 was C. krusei. From each of three patients, two species were isolated（C. albicans and C. krusei, C. glabrata and C. tropicalis, C. albicans and C. tropicalis, data not shown） .
The MICs of antifungal agents against the 38 C. albicans isolates and 25S rDNA genotypes are presented in Table 1 . Results showed that six isolates（IFM 57376, 57388, 57389, 57408, 57409, and 57410）were resistant to fluconazole, and that one（IFM 57378）was only slightly susceptible to fluconazole. The percentage of isolates from the Uighurian AIDS patients resistant to fluconazole（18%）was higher than in Switzerland（4%） Furthermore, possible nosocomial infection was investigated using other methods. To discriminate seven isolates（IFM 57376, 57378, 57388, 57389, 57408, 57409, and 57410）at the strain level, we compared gel images using ALTS/RFLP. Figure 1 -a presents agarose gel images of ALTS/RFLP. Among these seven isolates, four（IFM 57378, 57408, 57409 and 57410）were genotype A; the remaining three were genotype B. Actually, IFM 57378 was distinguished clearly from IFM 57408 and 57409; also, IFM 57376 was distinguishable from IFM 57388 from 57389. On the agarose gel, it was difficult to distinguish IFM 57388 from 57389, and IFM 57408 from 57409. To distinguish them more clearly, the ALTS/RFLP was done using ALTS primers labeled with Cy3 or Cy5. After labeled ALTS/RFLP products were digested with EcoR I, the labeled fragments were applied to μ -TGGE. The gel was visualized directly using a fluorescence imager. However, because TGGE is sufficiently sensitive to detect even a 1-base-pair difference among samples, it was first necessary to determine whether differences in the Cy3 or Cy5 fluorescent dyes affect the μ-TGGE profile. Arrows indicating green parts demonstrate that each pair is clearly discernible （Figs. 1-b and 1-c） . In this case, evidence for nosocomial transmission was lacking. The resultant new method was able to distinguish all seven strains, thereby ruling out a suspected nosocomial in fection. This new method combining ALTS/RFLP and μ-TGGE is a useful tool for discrimination of C. albicans at the strain level. Finally, results suggest that the management of oropharyngeal candidiasis is important because this study showed the occurrence rate of the fluconazole-resistant C. albicans tended to be higher among these Uighurian AIDS patients.
